Lentiviral mediated expression of a NGF-soluble Nogo receptor 1 fusion protein promotes axonal regeneration.
Nogo receptor 1 (NgR1) mediates the inhibitory effects of several myelin-associated inhibitors (MAIs) on axonal regeneration in the central nervous system. A truncated soluble NgR1 (sNgR) has been reported to act as a decoy receptor to block the actions of MAIs. In this study, we fused the sNgR to nerve growth factor (NGF) and used NGF as a carrier to deliver sNgR to the intercellular space to neutralize MAIs. NGF in NGF-sNgR remained biologically active and induced sprouting of calcitonin gene related peptide containing axons when expressed in the spinal cord using a lentiviral vector (LV). Secreted NGF-sNgR promoted neurite outgrowth of dissociated dorsal root ganglion neurons on myelin protein substrate. In a rat dorsal column transection model, regenerating sensory axons were found to grow into the lesion cavity in animals injected with LV/NGF-sNgR, while in animals injected with LV/GFP or LV/NGF-GFP few sensory axons entered the lesion cavity. The results indicate that NGF-sNgR fusion protein can reduce the inhibition of MAIs and facilitate sensory axon regeneration. The fusion constructs may be modified to target other molecules to promote axonal regeneration and the concept may also be adapted to develop gene therapy strategies to treat other disorders.